By a combination of analytical and numerical methods, the density pro le of a momentarily at rest spherical star is varied, and the corresponding response in the area of the spherical shells is monitored. It is shown that the inner apparent horizon (if it exists) must lie within or at most on the star's surface, while no such restriction is found for the outer apparent horizon. However, an apparent horizon lying in the vacuum region will always have non vanishing area, as long as the ADM mass of the system is non zero. Furthermore for density pro les not decreasing inwards, it appears that all spherical trapped surfaces lie on a thick spherical shell. Finally for a uniform density star a simple criterion is found, relating density and proper radius that guarantees the presence or absence of trapped regions.
There has been lately considerable renewed e ort aiming to discover conditions, upon a given initial data set, that permit us to infer the presence or absence of trapped surfaces 1,3,4{6]. Although most of the cited work is focused on characterizing the state of initial data triggering the formation of trapped surfaces, it would also be bene cial to understand the mechanism that leads to their formation as well as any other relevant properties. For instance how do spherical trapped surfaces appear and how are they distributed around the centre of the star? Where (if it exists) is the location of the outer apparent horizon? What is the response of the apparent horizon under smooth variations of the parameters describing the initial data?
It is the pupose of the present note to provide, at least for a special class of con gurations, answers to the above-mentioned questions. For that we shall consider a sequence of instantaneous states describing spherical stars of proper radius R and proper density just at the onset of their gravitational collapse. By examining the proper area of spheres around the centre of the star as a function of distance away from the the centre, the trapped region can be identi ed: it lies between succesive maxima and minima of the area function. We vary the density pro le (in essence we are moving from one member of the sequence to another) and monitor the behaviour of the area function. Such \variations" of the density cause the appearance or dissappearance of trapped surfaces and forces the inner and outer apparent horizons to \move" around in the star's interior or exterior regions.
Recall that initial data on a time-symmetric slice satify the hamiltonian constraint, i.e., implying that the surface must be an outer apparent horizon as sensed by the exterior geometry (this situation will be veri ed below by an explicit exact equation). In summary, no inner horizon can lie exterior to the star in contradistinction to the outer apparent horizon.
How many distinct local maxima and minima are admitted by an arbitrary solution of Eqs. (3) and (4) matched in a C 1 fashion across the surface? The answer to this question is not obvious. The non-linear structure of Eq. (3) does not allow us to get further insight into the nature of the solutions and thus we have to search for exact solutions. For arbitrary density pro les (r) exact solutions appear di cult to nd, therefore we shall use numerical techniques to construct solutions of the system. Note that one case where the system is soluble corresponds to uniform density stars, i.e., = const: 7]. Before we comment on this solution, let us rewrite the system in a slightly di erent form, more suitable for numerical computations. It is convenient to introduce the dimensionless variables
where R is the physical (proper) radius of the star, so that Eqs. (3) and (4) maximum taking place at the surface of the star. Note that because of the discontinuity of the density across the surface, this critical point is a local minimum according to the exterior geometry. Thus for this particular value of o there exists only one trapped surface which is simultaneously the location of the inner and outer apparent horizons. As o keeps increasing, the degeneracy is lifted and the inner and outer apparent horizons start \moving" on opposite directions (see also Fig. 1 ). Upon further increase, the inner horizon moves moderately towards the centre while the outer horizon moves towards the surface and simultaneously keeps shrinking (i.e.its proper area decreases). Finally at o = 3 =8 the outer horizon has zero proper area and resides exactly on the surface of the star. Any subsequent increase of o causes the outer horizon to move inwards while maintaining its zero area. For even larger values of o more critical points start to appear (see also Fig. 3a ), but such data may be regarded as unphysical since the gravitational eld generated by them is so strong that it disconnects the star from the asympotically at region (for further relevant comments on this issue see ref . 8] ). In summary, whenever data obey 3 =32 < o < 3 =8, they admit a distinct inner and outer apparent horizons.
Solutions of Eqs. (8) and (9) with a gaussian density pro le (12) exhibit the same qualitative features as those of the uniform case. In Figure 2 (a-f) we present a few solutions for various values of the parameters and o . Note however that in this case there exists data that allow both inner and outer apparent horizons of non zero area lying within the interior of the star (Fig.  2e) , unlike the solutions for uniform density stars. From the analysis of the solutions it appears a common property worth emphasizing. The system of Eqs. (3) and (4) admits no solutions where two or more consecutive minima (excluding the origin) have values di erent from zero. In turn, this property implies that a system must rst disconnect itself from the asymptotically at region before a second minimum appears (see Fig. 3 a-b) . We like to think that this property of Eqs. (3) and (4) is a generic feature of all solutions, but we have been unable to show this analytically. We discuss elsewhere 9] the impact of these constraints on models of compact astrophysical objects.
Finally it is of interest to know how much of the above described picture is maintained if one deals with con gurations lacking time symmetry or spherical symmetry. Although one may anticipate a similar overall behaviour (at least for spherical systems), we ought to bear in mind that there are additional factors entering the problem which may alter some of the features discussed here. We hope to come back to this point elsewhere.
